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Poster 4.  Water availability and winter wheat yield in eastern Colorado.
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The yield of winter wheat in eastern Colorado is constrained by water availability during the growing season.  Water 
sh�r�a�e �a� ����r a� an��i�e �hr���h��� �he �r�win� seas�n ��� �a� ha�e �he �rea�es� i��a�� a� �hree �r�w�h s�a�es.  
In �he a����n� �a�� �� wa�er �a� de�rease seed �er�ina�i�n and ��an� s�and.  In ear�� s�rin�� �he whea� ��an� is ����
in� ��� �� ���d dr� win�ers and �a� s���er �r�� dr���h� �n�i� s�rin� rains ���e.  �a�er in �he seas�n� es�e�ia��� ar��nd 
flowering and during grain filling, temperatures increase and precipitation may not meet the ET requirements.  In order to 
determine when water shortage has a more dramatic impact on winter wheat yield, 24 winter wheat genotypes (experi�
mental lines and cultivars) adapted to the High Plains were planted under five water treatments, ranging from full irriga�
tion to dryland.  Three intermediate treatments targeted two main wheat developmental stages, jointing and anthesis.  The 
ANOVA of yield and yield components showed that there were strong genotype and water-treatment effects and ‘geno�
���e x water treatment’ interaction for yield.  Correlations across water treatments between yield and yield components 
sh�wed �ha� �ie�d was ��s��� re�a�ed �� �he n���er �� �rains �er �ni� area� whi�h in ��rn was re�a�ed �� �he n���er �� 
s�i�es �er �ni� area and �he n���er �� �rains �er s�i�e.  The ‘�en����e x wa�er �rea��en�’ in�era��i�n was ana��zed in 
�er�s �� di��eren�es �� �ie�d ��r�a�i�n �� �he di��eren� ����i�ars �r�wn in di��eren� wa�er �rea��en�s.  Fr�� ��r res���s� 
we can conclude that the number and size of spikes (in terms of number of spikelets per spike) are important traits for 
winter wheat yield in eastern Colorado across a range of water availabilities.
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An evaluation of a diverse set of 454 accessions of Ae. tauschii wi�h six ra�es �� �he s�e� r�s� �a�h��en Puccinia 
graminis �. s�. tritici Pers. identified 198 lines with seedling resistance.  Of the accessions with resistance, 14 with resist�
an�e �� near�� a�� ra�es were �ar�e�ed ��r in�r��ressi�n �� s�e� r�s� resis�an�e �enes in�� hexa���id whea�� Triticum aes-
tivum �.� �� dire�� �r�ssin� �� �he Ae. tauschii accession (2n=2x=14) with hexaploid wheat (2n=6x=42).  A hard white 
winter wheat, KS05HW14, previously identified as having high crossability, and the spring wheat WL711 were used 
as �e�a�es wi�h �he Ae. tauschii accessions as males.  Embryos were rescued between 14 and 18 days-after-pollination.  
E��r�� �a��ri�� was hi�h�� �aria��e de�endin� �n �he Ae. tauschii �en����e.  ���n �he �r�d���i�n �� sh���s� ��an��e�s 
were transferred to a modified MSE medium until the full development of roots and then placed in vernalization.  Cur�
ren���� diha���id F1 plants (ABDD) have been generated for nine Ae. tauschii �en����es.  One Ae. tauschii �en����e 
�r�d��ed �ew e��r��s ��r res��e ��� was �resen� in a s�n�he�i� �r�� whi�h F1 seed was produced with the KS05HW14 
�aren� as a �e�a�e.  The s�eri�e F1 ��an�s wi�� �e �a���r�ssed as �e�a�es �� �he hexa���id �aren� �� res��re �er�i�i��.  � 
bulked-segregant analysis of the BC1F2 or BC2F1 genotypes with SSR markers will identify loci linked to stem rust resist�
an�e �enes and de�er�ine �he �hr���s��e ���a�i�n �� �he �enes ��r s��seq�en� �in�a�e ana��sis.

In a se�ara�e e�a��a�i�n �� s�e� r�s� resis�an�e in Ae. tauschii, accessions CDL4424 and CDL4366 were identi�
fied as having seedling resistance to stem rust.  These accessions were crossed directly to KS05HW14 and WL711.  A 
bulked-segregant analysis of a BC2F1 population from CDL4424 revealed two SSR loci polymorphic between resistant 
and s�s�e��i��e ����s� Xwmc222 and Xbarc119, on chromosome 1DS, which is the same chromosome location as the 
�re�i��s�� des�ri�ed �enes �r�� Ae. tauschii� Sr33 and Sr45.  Allelism test crosses will be made between CDL4424 and 
�he di���id a��essi�ns �arr�in� Sr33 (TA1600) and Sr45 (TA1599).


